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Please add claims 9-25, as follows. 



9. A method for removal of contaminants in a soil formation comprises: 

^plying ambient air and\zone at concentrations to effect removal of the contaminants; 

producing microbubbles coirjaining the ambient air and ozone at concentrations to effect 
removal of contaminants; and 

introducing the microbubbles dbntaining the ambient air and ozone at concentrations to 
effect removal of contaminants into th^soil formation under conditions that contaminants in a 
dissolved state in the soil formation are gulled out of the soil formation through the microbubbles 
and are provided in a vapor state within tme microbubbles to react with the ozone contained in 
the microbubbles in accordance with HenA/'s law. 
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10. The method of claim 9 where\n the microbubbles are sized in accordance with a 
porosity characteristic of the soil formation. 
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1 1 . The method of claim 9 wherein introducing further comprises: 
providing a plurality of injection wells toYntroduce the microbubbles containing the 

ambient air and ozone. 

12. The method of claim 1 1 wherein introducing further comprises: 
using a plurality of microporous diffusers in me plurality of injection wells to introduce 

the microbubbles containing the ambient air and ozone 

13. The method of claim 9 wherein the soil ^rmation contaminants with a Henry's 
constant in the order of about 2.59 x 10"^ to 4.48 x 10'^. 



14. The method of claim 9 wherein contaminanjts in the soil formation are 
decomposed by ozone interaction in the bubbles with the contaminants. 



15. The method of claim 9 wherein the fine bubbles have an initial bubble size at least 
between about 5 to 200 microns. 1 



Api^licant 
Serial No. 
Filed 
Page 



William B.Kej 
Continuation onj9?220,401 



ofW22 



At 



's Docket No.: 10578-002005 



16^^ A method for removal of J^ontaminants in a soil formation comprises: 
^ providing a plurality of injection wnells and introducing ambient air and ozone as 
microbubbles through the injection wells by^using a corresponding micro-porous diffiiser for 
each one of the plurality of injection wells; 

surrounding the micro-porous diffuselrs with a sand pack disposed between the micro- 
porous diffusers and the surrounding soil formation; and 

introducing ambient air and ozone as microbubbles by using micro-porous diffusers in 
the injection wells under conditions that moist soils promote contaminants that exist in a 
dissolved state in the soil formation to be pulled put of the soil formation through membranes of 
the microbubbles and react in a vapor state withi^ the microbubbles with the ozone contained in 
the microbubbles. 



17. The method of claim 16 wherein theimicrobubbles increase the lifetime of ozone 
in the soil formation. 



18. The method of claim 16 wherein remoVal of contaminants can occur without a 
vapor extraction. 

19. The method of claim 16 further comprisiW pulsing a water phase to provide 
steady upward migration of the micro-fine bubbles throuch the soil formation. 



20. The method of claim 16 wherein the soil fonjiation contains chlorinated 
hydrocarbons. 
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21. The method of claim 16 wherein the soil formaution contains chlorinated ethenes. 



22. The method of claim 16 wherein the contaminants include chlorinated ethenes 



including dichloroethene, trichloroethene, and/or tetrachloroeth^ne. 



23. The method of claim 16 wherein the micro-poroua diffusers have a pore size 




Applicant : William B. Kefl 

Serial No. : Continuation ofl!5/220,401 

Filed : , 

Page : 4 



between about 5 to 200 microns to provide the fine bu 



24. The method of claim 16 wherein the micro-p 
selected to match a porosity characteristic of the surrounding 
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diffusers have a pore size 
formation. 



25. The method of claim 16 wherein the micro-porous dimisers have a pore size 
* selected to match a porosity characteristic and a permeability characten^tic of the surrounding 
soil formation. 
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